Searching PAJ 



1/1 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 04-364442 
(43)Date of publication of application : 16.12.1992 



(SDlntCI. 






G01N 21/35 
G01N 21/39 




(21)Application number 


03-139875 




(71)Applicant 


JAPAN RADIO CO LTD 


(22)Date of filing : 


12.06.1991 




(72)Inventor : 


AZUMA YOJI 
MORI TOSHIMASA 



(54) CARBON-ISOTOPE ANALYZING APPARATUS 

(57)Abstract 

PURPOSE: To obtain a carbon-isotpe analyzing apparatus which 
can trace the isotope ratio of carbon accurately in high sensitivity. 
CONSTITUTION: A semiconductor laser 10 in a near-infrared-ray 
region, a means 1 1 for sweeping the oscillated wavelengths of the 
semiconductor laser 10. a frequency modulating means 13 for 
applying the frequency modulation on the semiconductor laser 10, a 
photodetector 16 for detecting the laser light which has passed 
through a specimen wherein a plurality of the carbon isotopes are 
mixed and a lock-in amplifier 19 for detecting the matching of the 
modulating frequency of the modulating means and the signal 
frequency of the laser light detected with the photodetector are 
provided. The ratio between the intensities of the light absorbing 
spectrum of 12C02 when the light-emitting wavelength of the 
semiconductor laser 10 is the wave number 6350.1 5 ±0.2cm-1 and 
the light absorbing spectrum of 13C02 when the light-emitting 
wavelength is the wave number 6350.36+ 0.2cm- 1 is detected. 
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1 ] ^'RusL^^i^ hJi'Sfiflfjt*^ &as:©K» 

I'-if ic^iSjRa W * *Ht ?. HiftRSBW^gi: t , 
S^b. 6(|flEJ|iaWt:V— lf<0»5ta!tg«JSft 6350. 15± 

st^&imsc sm.36±o.2ca-^ <ot^9y'»c(k ffm 

W—tffflRJtftSAtiRjgr 6346. 29±0. 2cm- 1 Ot€®'> 

0.2CII-1 0!>2:$C!}>*COi onj/t^'BLTi.^ir h)l't<D^»m 
it, «>tStS«*«» 6347. 27±0. 2em- ^ O t » COi ^ 
©31£KiK;^'^i? NJVt. mtm&Amtk 6346.80±0.2c 
©tec^COi (03lEBaiRX^i» h)Vt.<DmStlt, S6 
>fettft*tttlS 6350.66 ±0.2c!if ^ CDt€r<O"C0i ci»HS 
^X-^i^hJUii, ^3t&Ji*<iSSc 6350.36±0.2cjr^C!> 

6351.64±0.2cir» (Ot#ro'»C0j ©JfcKiKX'? 
!7h}Vt., M3eiRS*»«K 6352.11±0.2ca-' ©i*© 
>*COi ©^fiiRX^^ h;l'2:©9Urtt:. HSdKttS^ftts^ 
6374.38±0.2cBr' ©t*©'»COt ©JtKIUX'^i' h;!^ 
^, %ye8cSlQ«ttK 6374.55±0.2cD-i <Da:^©^>Ca> ^ 
0*e«iRX'^i' hJPt»3MIK:, «^l£ttfi*tat»C 6376. 
17±0.2ciri ©t€©"COj ©Jt^iRX'^i' hJPi. 5S 
3tifefi**»» 6375.91±0,2cjr* Wt#©»'CO« ©3t® 
JRX^^ hJI'&oaiSifc. 9»ett&iO«»ft 637 

7.03±0.2ciD-^©i:*©i»COi ©31£®iRX'<5' 
«*iftfi*«ift»: M77.23±0.2CB-^ ©i«Oi»C0. ©3tt 

[0 00 1] 40 

6|a)ftflcoH:^ES*«)««*|a|(a;«c»«f«BKia"ra. 
[0 002] 

isrtt»®«ft* h l^-XTS t (c J; 0 , ES*»iFTtt 
J5ia©^8[f. *3l4>UTJ43e-&l«©5f^«[«©ftiSfP 
ffl©«m. ;tt3«$(^i^»-V»^ffilR©M«ilC»^-C» 

[0 0 0 3] tiff)i:3UM')ia>iemf^&»o>»ifimmt. so 



^¥4- 3 6 4442 

2 

nxViS. llH©«fi«3S^^©it®JRX^4r hJW^&fiJ 

ffl Lfc^st?. Hf © 1 «j!«n«©»^tfiingH©j2:v^ 

;^fXSHBP. 5 IJiJ-tUfflfl-JtS. 6tt5 7-, TttHlSr 
[0 0 0 4] ^©fiST. »»;VX»tit»XfXllAD3 

w$n<5. 9>:^iA^6Wfc3t«K»'fe;i'2(cA*fu 

sn*. s*©^*»i*R-fe;w2«ajaL-Ti^«a»)tig 

7fcR8it*n«, ia«»?'7T«s4^«*tft*n, xu 
f h 8TaEfii8«*nfc«s©iiesfi«*t3etfttt»9T« 
dians. cc-eEi*r»^-7©^iaEse;&rtitcaysw»c 

r ^: K:<t: ^mSm&imK »»©3t«iR 

[0 0 0 5] J:©J:3J45J-WJC*t[i3nSlRl&«:iUT. 

(eiT J tiB-r) «s»*»i 3©K* 

(KT ri'C J tl3T) ©3?SR«Cft:*tfll3e<D«jglK& 

5gF-c©ffj«*tii[ffiWfc»Bes nxvi 
[0 0 0 6] «»fct:»;&or, j^;i:9St^©3fS.!iisaE 

bft:«fctt^p^■fe;^2'^.illA^^a, =f:<o7s^9 vmm^ 

lil*f1#T7*|geUTftSEe4:3EATi»C0. t^'CO 
. i©3ft«iRX'<^h;i.*K«|B|«Hc««U W«©« 

[000 7] Bi 3 IC" CQi ©31£ffiiRX'^j' f JUOVmm 

'M (mm'mnx^ifhM , H4k, "co. ©3ie«« 
xti' h;w©tt««js mm • jamx^if hM 

t. cnS©Hfcwf '»C0i ti»COi ©X'^i^ 

h;v©rn»ad»TT**. «<i«j6©*X'<i' h;nii 

tt. 0.07ciriSai4:*l|»z«V». ::«>i:53fe«iMftX'< 
if K;V«iEWlca)£-r-5tett0.007cr' «±©»V»X'< 
i' h;i'5J-«IIAt!iJ.|?T***«, tS5ft©»«TigB©X'^i' 
h;l'i^»t6ttlcir'Sfi-p*D. CO. ;tfX©^EiRX't 
bJl^Jz 0 'blO«K±J!EV^©T?. «SIH«ifi©#X'<;i' 

S©5tK'RX'^4' h;>©iK»*Sft, jEfllftX'<4' h)V 

"cot ©x'^*^J^*<a*o)tX'^d^^;^ft^«t^T^'> 

[0 0 0 8] 
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[0 0 0 9] vmis:^mzymim^7. < cotje 

[0 0 10] «e(ca«s©i%xm«E<f:©9Hb£tttQr 
[0 0 11] iiiimitim(Dw&^:mkt^it\bftfin 

[0 0 12] 

[0 0 13] AlGaAsflJXfilnGaAsP 3R««SffiV»&)6?^ 

9 h ABfiO. 0003~0. OOScr » tlf^RlRViO'CC©* 
*^f:U-if©5!fi«tja*f9g|-r.6c:a:TT. CO. 

[0 0 14] Wje^ffiftSII. IaME©*X<i^ h;W»C« 
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[0 0 15] 1. "CO. (o^s&.T.'TMr \-)V<omm& 
14. »»C0. ©RiR!SSJ:0 2IBaS»V>fcJ&. "C* © 

[0 0 16] 2. ij£#^wrM3e«nscot ©3esnttx 

[0 0 17] 3. "COj fCOj ©JtX'^f hJkSea 
l^l9t£«]gb-e©(BiRttd[H: J: D l^fit«»:Jt«««S© 
»»C0. ©RiRX-^i^ MVt, ''CO. ©RiRX-^irh 

[0 0 18] 4. 9i^197s'^K\mvLW^7.&J^^z»< 

©^M«*«-&*nTl'»-5fc», ^©?FK«»©3«K«X't 
[0 0 19] ±IB©«A>rlSt»rftSnft3|E%9!©M3K 

a> nm^»mmmiii, Hifc^j«-rj:3fc, 3t«iRX'<irh 

z.<omm^> is^^uft©*^!'— tfi ot, ^m^v 
— If 1 o©sifiiftfie»9i-*-«#ai 1 ^nmu- 
-ifi ot::n«irit«fi««'(t«)i9%ift£m#ai 4^ 
tf 1 od>sK««t©««prtt*ifl«je«E-r*««t 

«»*®aL.fcV— !J*3t£ttllJ-ra3t«kWill ^tS 
ftK3l^a©XaiMKft^:3i&KUSl BT«k<i|Lj&ME 
W— »f3K ©«^W«»©fi-&S»ai-r 5 a ^; dr-f >«ifii 

30 isi ata^rUTTfet), -c-©***!^— sfi o<o««js 

fiAtftft 8350.15 ±0.2cr' ©^«©^'C0. ©^!£ftiSX 

iqu;<^?tReA»fe«: 6350.36±O.2ca-» 

©ts©^»co. am.mL7.-^9V)ViiamsL)it^»m-t 
[0 0 2 0] je»JKx'<i»^ h;v«aafc©4ftwtctt, ±e 

!f 1 0 ©5S3ti»S«<«SS: 6360.16±0.2c 
r» ©a:«©"COi <l>yaRtSL7.^9 Iflt;<«3t 
»S*»«8t 6350.3S±0.2cm-i ifiin©t$©>»COi ©3tt 
ftHKX''^^ F;l/&©3ft^Jt©4&(c. |»!£tlftS;9«ffiaft 634 
40 6.29±0,2cir^ ©tS©"C0i ©3t»iKX'<^ h;V't, 
SytjSgji^gtlR 6346.80±0.2cr' ®t€?©>'COi ©)tt 
h;Wi03fiflEit. 553tKfia%» 6347. 27± 
0.2cr>^ ©ta©^»CO. ©JttKJRX^jr h jWt. 
S««jfi« 6346.80±0.2cri ©t$©"COi ©iJtKiRX 
l>;i^i:©^Jt, %MEift:&!9t»St 63E0.66±0.2cB 
©i«©»»COi ©JfeRiRX'^i!' hJl'fc. SBie»fi*» 
iftft 6350.36±0.2cr' ©i:^©i'COi <r>^'SMX^if 

h;^^:©aaut. 5ytstfi**«ac 635i.64±o.2cm-^ © 

&«©>^>COi ©3Kl»4KX^:7 hA'^. 6 
50 352.11±0.2cir» ©i«©"COi ©iKKiRX-^5' 
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0!>aSit. 5!^iSS;0^»Sc 6374.38 ±0.2cil-^ (D^^(D 
^'COi (09tmL7.^9Y)Vh. ^S;B*^SS: 6374.55 

it, 6376.17±0.2ctt-^ (Da:-S(Z)i»Cai 

(DytmL7s^9h)Vii. 6375.9i±o.2c 

laXt. ^?ftS;^^»a: 6377. 03± 0.2cm- 1 ©a:€?(D^»CO 
I <J>it&U7s^i7h)Vh. »3t«S*tSft 6877.23±0. 
2ciir^ oa:*0!>^»C(k CD3t»iK:^^^^ h^VtcoSfiSit^ 

[0 0 2 1] 

^^iikm'^. rntCcfcD, ^iRfljcj^^^ h^w^sjt^ 

CO 0 2 2] «1 JCilfe'^&i'COi <i:i»C0a O^tSiRX^ 20 
[0023] 

[i^l] 

^ 1 



'"00. («-') 


'•CO. (en-') 


6350.15±D.2 


6350.36±D.2 


634B.29±D.2 


6346.80±0.2 


6347.27±D.2 


6346.a0±0.2 


6350.6&±a.2 


E3S0.38+0.2 


63B1.G4±Q.2 


6352.11±0.2 


6374.SB±Q.2 


6374.S5±0.2 


6S76.17±Q.2 


637&.91±0.2 


6377.03±Q.2 


6377.23±0.2 



[0 024] 

[0 0 2 5] a 1 »3|:%99«affi-r<S>^j|$l^&44i:^«tiS 
<D4»«fl£^-1f. 1 1 «2fs3|ft:|,— tf 1 0 (7>»S:$if 91 
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6 J: c; 1 8 »^tti«. 1 9 \tmim^ i 6 «>«ty^ 
&fBct«Si8 1 3 n^mnmkha>nm■mt.n1tm^o> 

[0 0 2 6] ±iHL-ftii6in7. &^9ymo>!m^v—^ 

1 Ott. ««TjS«l«fib, ipWfrU-if 1 ooSiS^ 

if&9i^i/— If 1 0 (omtrnm, mmm^ 1 1 »c 

J:DaK$99l$nr. 8EjR6350.1E±0.2eii-' 

Ift 6350.36±O.2eir> )SS«tJi^^9ldtl<&. M^M^V 

1 2^j:D««aEnsnfiH»t:AiffiRKfiAt«'itenr 

— tf 1 0 *^ 6 <o i^-if jttii. If— a;^ :/u 5* 1 4 
ajttsi»ttK»»t6n, aii3tttK«-fe;i'2CA«t 

f*. ■eOAWV'— y3t»*-t)l'2f«jfciifi-rS"C0i if 

aan«. jp^tus^— i o ©jtatflKo h u 

»t&-3TH». a-DT, ttft 6850.15±0.2ar* t 6 
350.36±0.2ciri "CiOWttme^cOtr-i'fit, 
iR<!>SIS«:K«TiliRBcoM^«:^«na. -)r;i/2i>3(ije 
•»C0i5EfXt»»C0.XfJl®Jt. •TtttoBI^'tt**!: 

[0 0 2 7] tf— A:;^:/'J.y3'14TK*fan?tl'— !f 

sox-r-om^-r^ '*co,i}x:itjzrf ^*c(hi37.tms.i^ 

[0 0 2 8] a&lZ, »S8S1 3-?9lfiU;^@9<I!>2« 

^iZlftK 6350.15±0.2cr^ ariftjft 63SD.3e±0.2cir> 

T<OM«iW(I^<Olf-i'«tcOtt:*:ii«jntfii!ffift:Jt*»* 
co:«^-tr»3^fiiRSfiM[co2^«i^f@«(&jg|]gu 
rn^CDT^SW*!/— If 1 0*>&fll*SnfcU— !f3E© 
>t3fiffi^ft:<0 1 ^^WaS-fbv 2 '^m^itifi^^r >±JVS 

[0 0 2 9] ±S«>^tfi09-C». 3^«;^^:!^ K^l'ifiig 
ifccotttfilc, !f<DS8%ttfid%ft 6350. 15± 
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i;<»^fcSAtSS: €350.36 ±0.2cnr^ <D^^<D^»COii 

fiWJCb, *»*U-1f 1 0(^)»*SS3&^fi» 6346.29 
±0.2cm-* Ot-i^CO^'COi C03K®Jt2X^i^ h^Ut. HIJ 
<«3teift&&«iKR 6346. 80 ± 0.2cm- 1 CDi:*O^"C0« CO 
*«JRX^^^h;k «3fcftS*X«ft 6347.27±0.2cm-^ 

6346. 80±0. 2cm- ^ CDt^CO^*C0» (D^KiKX'<i^ h 
;K 6350. 66±0.2cu-' CDar^CD^'COi 10 

<r>%W^7.^>;Y)\^lL. Wm,^fmSL 6350.36±0.2C 

jft 6351.64 ±0.2ciri «)a:#<O»»C0i (D5tt«iR:'^^^ K 
T^lls «3fe«S?^iftft 6352.11±0.2cir^ Ot$(Z>^«C0 
><Z>3K®iRJ5?.'^^^hJP. 6374,38±0.2ciii 

«» 6374.56±0.2cr^ (Di$cD*>CQi <03tt»iK7.^5' 
«3fe»gi^«ft 6376.17±0.2ca-i ©t^CO^'CO 
. <0«»JKX-^^^ SS3t«fi)0«»» 6375.91±0. 

2cii-iOi:^cOi»COi (D3t®JKX'<i5^ » 20 

^WL&iMSm. 6377. 03±0. 2ciir ^ CD ih^O* » COi 
JRX-^i^hA^, lli;<5«eiftS*<Stlk 6377.23±0.2c 
a-^ <Z)i:#cO^»C0i O^tftiRX^i^ h;V*«ViT>bA 

[0 0 3 0] n.^. ±l2C!>*««TttHH05^<*eV- 

H CBlectoro-OptlcModulator } l£S(tT9anUTt»A 
[0 0 3 1] ^»COi#X^cl:lA»CQi #XCO 
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[0 0 3 2] 
[BIS(OfflW)&:32^] 

[HI] *S!l9^afflT«iR*|BIflt«:»«f«BS*r:/ 

[H3] i'CQa ^osp^ftiRx-^^^ h;^HTr*«», 

[B4] ^»C0i 0>m9Vmi7s^^ h;PHT*«. 

[B16] 8e*©|i|tt»»««l«co--«&35<-r:^nty^H 
[W^coKW] 

\\^'y>-f. 2««»-fe;i'» 3litt»:^JfX»AP, 4tt 
KS:ffx»ffla. ^\t^%M^mSt. 6 • 1 5}i5^ 

7ttl5I*f1frT> 8l3:xg*yh. 9-16-1 Stt:* 
1 0«^<W*:l/'-if, 1 ltt^»flcv-ifa>m 
1 2«¥«^V'--1f<^«««ffl«. 13K^ 

SS. 14«H-Ax:/Uy5'- i7tt#^ir;K 19 

[02] 
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[B31 



[a4] 



9 



»COt 




aft 

m 



13 



CO, 



(cm-1) 



[H6] 



B 6 




tttt (cm-*) 
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